This study uses the model of Patzelt and Shepherd (2011) to examine the factors influencing the identification of sustainable opportunities among SMEs in a developing country, Zambia. The factors under investigation include knowledge of the natural/social environment, perception of threats to the natural/social environment, altruism towards others and entrepreneurial knowledge. We interviewed 220 owner-managers in the trading and service sector who supply goods and services to the mining industry in Zambia. We found that altruism towards others was partially supported by our empirical results while the positive effects of knowledge of the natural/social environment and perception of threats to the natural/social environment on the identification of sustainable opportunities were not supported. Contrary to our expectations, entrepreneurial knowledge does not positively moderate the relationship between explanatory variables and the identification of sustainable opportunities. In sum, we found only limited empirical support for the model of Patzelt and Shepherd (2011) concerning the identification of sustainable opportunities. Our findings contribute to literature on entrepreneurship and sustainable opportunity identification by showing what factors influence the identification of sustainable opportunities. This can help us to create awareness among entrepreneurs regarding the effects of entrepreneurial activities on the environment and society; consequently, stimulating entrepreneurs to identify sustainable opportunities.
Introduction
In recent years, research on sustainable entrepreneurship has generated wide interest [1] [2] [3] . Entrepreneurship is concerned with the identification, evaluation and exploitation of opportunities [4] . Yet, certain entrepreneurial activities cause pollution, pose risk and damage to nature and human health. Recent findings reveal global effects that include climate change, ozone layer depletion and disruption of aquatic life [2, 5, 6] . In Sub-Saharan Africa, climate change, global warming and rainfall deficit impacted negatively on crop production and food security and reduce national welfare [7] [8] [9] . Entrepreneurship is viewed as a solution for environmental and social issues [10] . Entrepreneurial action can preserve ecosystems, counter climate changes, improve fresh air supply and agriculture practices and maintain biodiversity [11, 12] . of the firm [28] . There are many definitions of sustainable entrepreneurship (see [2, 13, [28] [29] [30] [31] [32] [33] and the summary in Appendix 1). While these definitions capture the environmental and social aspects of sustainability, three definitions [13, 30, 32] go further to incorporate opportunity identification. Opportunity identification is a central aspect of entrepreneurship [4, 6] . In particular, Patzelt and Shepherd [12] (p. 632) define sustainable entrepreneurship as: "the discovery, creation, and exploitation of opportunities to create future goods and services that sustain the natural and/or communal environment and provide development gain for others". This study adopts this definition, because it maintains the main aspects of sustainable entrepreneurship, and does include the opportunity identification aspect which is a central aspect of entrepreneurship and also the focus of our study. We note that definitions by [13, 32] are also appropriate for our study.
Sustainable entrepreneurship has been studied from a number of different fields; hence there is an ambiguous use of the terminology and there are several themes [10] . Common themes include sustainability entrepreneurship [34] , sustainable entrepreneurship [28, 33] , environmental entrepreneurship [5, 15] ecopreneurship and green management [35, 36] . Consequently, there are many models of sustainable entrepreneurship. However, most available models have only focused on the environmental aspect of sustainable entrepreneurship (e.g., [2, 5, 15, 32] ). We choose to empirically test the model of Patzelt and Shepherd 2011 [12] , which has not been tested empirically before, for two reasons. First, while others (e.g., [3, 13, 37] ) incorporate the environmental and social dimensions of sustainable entrepreneurship in their studies, they provide no insights in sustainable opportunity identification. The model of Patzelt and Shepherd [12] is the only model that explicitly conceptualizes how entrepreneurs identify sustainable opportunities, using as explanatory variables important concepts from previous studies such as entrepreneurial knowledge, environmental knowledge and altruistic motivations. Second, the model combines the environmental and social dimension of sustainable entrepreneurship, which makes it a promising model to study sustainable entrepreneurship as a broad concept. Thus, the model brings in new concepts and insights that are not yet empirically tested. Research on the identification of sustainable opportunities is in its infacy and therefore further empirical study on factors influencing the identfication sustainable opportunities is needed.
Empirical testing is in particular warranted because much of the extant literature on sustainable entrepreneurship is conceptual or based on small-scale case studies. For example, Cohen and Winn [32] and Dean and McMullen [2] conceptualized how market imperfections (i.e., inefficiencies, externalities, information asymmetric, flawed pricing mechanisms, government intervention, and monopolies) result in environmental degradation, consequently producing conditions in which entrepreneurs can earn profit by reducing environmental degradation. They highlight that these market imperfections yield opportunities for sustainable entrepreneurship [10] . A different conceptual model [5] theorizes how entrepreneurial action can address environmental degradation, provides innovation and engages in resource allocation to address environmental problems.
Other studies on sustainable entrepreneurship are case studies. For example, by comparing four cases, Parrish [16] found that the organizational design standards adopted by entrepreneurs concerned with sustainability differ from those of other entrepreneurs. Yet, Crals and Vereek [28] showed in another case study, that entrepreneurs need to carefully plan how they can engage in such activities, as time is a constraint for SMEs to engage in sustainable activities. Focusing on sustainability reporting, Borga et al. [38] studied seven cases of SMEs in the Italian furniture sector and found that existing reporting guidelines were mainly created for large firms; hence some elements considered in the guidelines are not appropriate for SMEs. They suggest that SMEs require appropriately designed reporting guidelines in simple language in order for them not to rely on external consultants for interpretation, while another study further suggests the need for SMEs to select simple sustainability reporting guidelines tailored to their needs [28] .
Yet, only a few quantitative, large-scale studies have focused on sustainable entrepreneurship, and empirical testing of developed conceptual models is lagging behind. Recent quantitative studies have tested the effect of social norms and state-level incentives on founding sustainable entrepreneurial firms [15] . That this founding stage is important, is demonstrated in another study that found that new entrants (small firms recently founded) are more likely than incumbents (large firms who tend to be old) to pursue sustainable opportunities [13] . Older firms are usually less eager to pursue environmental and social objectives because they have established markets. They [13] developed a model that shows that sustainable entrepreneurship in organizations is going to be initiated by both the incumbents and new entrants.
While existing literature contributes key insights in sustainable entrepreneurship, most of the studies are conceptual and theoretical [14] or focus on the development process of a sustainable firm. Developed conceptual models are hardly empirically tested and few have focused on how existing firms identify sustainable opportunities. Thus, there is need to move our understanding beyond theorizing to empirically testing the sustainable entrepreneurship concepts [14] , with larger data sets, and in different contexts.
SMEs and Sustainable Entrepreneurship
Although environmental and social issues have been often researched in large organizations, SMEs have received limited attention. SMEs are suitable for this research for two reasons. First, SMEs form the majority of business establishments [39] . For example in Zambia, this sector consists of approximately 97% of all enterprises [40] . Moreover, SMEs are often associated with environmental degradation, pollution and depletion of non-renewable energy sources. Cumulatively, SMEs contribute 70% to global pollution [41, 42] . Thus, scholars and policy makers have recognized that small firms can play an important role in finding solutions to environmental problems [40] . Therefore, given their large numbers worldwide, SMEs can play an essential role in driving the sustainable development agenda forward. They are more flexible and closer to their customers than large firms, and could therefore respond quicker and more effective to environmental and social problems [43] .
Despite their potential to affect the environment and society, most SMEs are slow in developing and implementing sustainability [41, 43] . Environmental awareness and action is low among small firms [44] . SMEs are generally managed by their owners, are largely local [45] and lack formal structures with specialized staff; this influences their approach in dealing with sustainability issues [46] . Entrepreneurs are often ignorant of their environmental impact, have limited resources to tackle environmental issues, and are unwilling to take action due to time-and resource constraints [41, 47] . Yet, the idea of sustainability seems to drive some SMEs, as Rodgers [35] found that in the UK sustainable entrepreneurs look for social change apart from financial change. They have ethical principles and values, are risk tolerant, and seek knowledge on sustainability issues. Also Kearins et al. [48] found evidence of business-nature relationships aligned with ecological paradigms in a study of three SMEs in New Zealand. In general, smaller and younger firms appear to be better at integrating sustainability into their business objectives than older firms [29] .
The focus of sustainability studies has been on environmental issues whilst the social aspects have been rarely examined [49] . In Africa and other developing countries, sustainable entrepreneurship research on SMEs has often focused mainly on environmental and corporate social responsibility (CSR). For instance, in Nigeria, the perception of managers of small firms towards sustaining the environment appears to be negative [50] . In contrast, the environmental attitude of owner-managers of SMEs seems to be positive [51] . Amaeshi et al. [52] even found that indigenous Nigerian firms' practice of CSR is altruistic and philanthropic. These authors suggested that goodness to society and charity is the moral economy of kin-based solidarity and reciprocity, and thus there should be a clear link between responsibility for natural and social aspects of the environment. As such, social entrepreneurship appears to be prevalent in many African countries in such a way that the entrepreneurs feel responsible for their own employees, their families and the wider community [53] .
Similarly, in the study of 1300 SMEs in eight countries in Latin America, sustainability practices appear to be related to employees although less to the community and the environment [54] . Thus, there appears to be a link between sustaining the natural and the social environment.
Opportunity Identification
Entrepreneurship is concerned with the identification, evaluation and exploitation of opportunities [4] . Casson [55] defines entrepreneurial opportunities as situations in which new services, goods, raw materials, organizing methods and markets can be introduced and sold at a revenue. Sustainable opportunities are different in that while entrepreneurial opportunities focus on profit, sustainable opportunities seek to sustain the natural and/or social environment and provide development gains for the entrepreneurs and for others [12] . Development gain for others comprises economic gain, environmental gain and social gain for society [56] . The natural dimension of sustainable opportunities includes environmental care, eco-efficiency, clean products, sustainable technology, and eco-design, while the social dimension of sustainable opportunities concerns people-care for employees and society [28] . Opportunity identification has been measured as the number of new opportunities or new parts of a business pursued in the past five years [57] .
In general, factors influencing opportunity identification include alertness, cognition, creativity, extrinsic motivation, financial reward, human capital, learning, networks, prior knowledge [56] , prior experience [58] and prior business experience [59] . The latter factors are found to be very important; entrepreneurs identify opportunities related to the information they possess [60] .
Prior knowledge refers to an individual's knowledge about a particular matter and helps him/her to identify particular opportunities [57, 61] , in a way that those lacking this information cannot depict [61] . Shane [60] found that entrepreneurs identify particular opportunities because of their idiosyncratic prior knowledge. This knowledge can be gained from work-experience, education, experiential learning and other means. According to human capital theory, knowledge increase in a certain field allows individuals to become efficient in information processing, such that they focus on the critical dimensions for the positive outcomes of their decisions [61] . Prior knowledge helps to integrate and accumulate new knowledge, thereby giving individuals a larger opportunity set [57] . Opportunity creation may also be enhanced by knowledge resulting from previous entrepreneurial experience [62] . Habitual entrepreneurs with previous business ownership identify a larger number of business opportunities than novice entrepreneurs [63] . Consistent with these inferences about the effect of prior knowledge, Cooper and Park [64] found that knowledge and an entrepreneur's work experience play a central role in the recognition and exploitation of innovative new product technologies. Similarly, Alsos and Kaikkonon [58] found that the process of opportunity creation is related to the entrepreneurs' extensive experience from prior employment, prior business activities, and hobbies. While prior experience leads to the identification of larger numbers of opportunities, the positive effect of the identification of sustainable opportunities vanishes as business experience increases. Learning from experience causes entrepreneurs to evaluate opportunities more rigorously; thus, the number of perceived opportunities may decline with business and experience [14] .
Despite the fact that the study of prior knowledge provides significant insights to the identification of entrepreneurial opportunities, there has been limited empirical research on the effect of prior knowledge on the identification of sustainable opportunities. The direct effects of conventional entrepreneurial knowledge found in previous studies are insufficient to explain the identification of sustainable opportunities [12] . Additionally, Patzelt and Shepherd [12] propose that the knowledge of the natural/social environment also plays a key role for sustainable opportunity identification.
The Model of Patzelt and Shepherd (2011)
This study builds on the model of Patzelt and Shepherd [12] of the identification of sustainable development opportunities (referred to in this paper as sustainable opportunities)-see Figure 1 . The main variables of this model are: (1) recognition of sustainable opportunities as a dependent variable; (2) three explanatory variables: knowledge of the natural/social environment, perception of threats of the natural/social environment and altruism towards others; and (3) entrepreneurial knowledge as a moderator variable. Patzelt and Shepherd [12] suggested that entrepreneurs are more likely to identify sustainable opportunities if they have knowledge of the natural/social environment, if they perceive that the natural/social environment is threatened, and if they are more altruistic. Furthermore, they suggested that entrepreneurial knowledge moderate the relationship between the three explanatory variables and the identification of sustainable opportunities. It is important to note that while authors such as Gray et al. [22] have extended the model of Patzelt and Shepherd [12] by including other variables such as institutional factors, incidents and social embeddedness, the original model is still not empirically tested. There have not yet been empirical tests on whether the available model can or cannot predict the recognition of sustainable opportunities; empirical testing of the proposed concepts is needed before we can add other variables. By first testing the model in this study, it will be clear which of the factors proposed explain how sustainable opportunities are identified. Later, follow-up studies can add other relevant variables that may influence sustainable opportunity identification. Therefore, as a starting point to test sustainable opportunity identification concepts, we chose the model of Patzelt and Shepherd [12] as a well-received newly developed, yet untested, model [22] , focused on the identification of sustainable opportunities.
Hypotheses

Knowledge of the Natural/Social Environment
Awareness of sustainability is an important driver for sustainable innovation [28] . Similarly, Patzelt and Shepherd [12] argue that awareness or knowledge of the natural environment (e.g., earth, biodiversity, ecosystems, overfishing; sources of soil, air and water pollution) and social knowledge (e.g., culture, health and life expectancy) influences the identification of sustainable opportunities. Therefore, education for sustainable development appears to be especially valuable for nascent entrepreneurs because enhancing their knowledge about sustainable entrepreneurship may have an effect on their ability to identify sustainable business opportunities [23] . This is Patzelt and Shepherd [12] suggested that entrepreneurs are more likely to identify sustainable opportunities if they have knowledge of the natural/social environment, if they perceive that the natural/social environment is threatened, and if they are more altruistic. Furthermore, they suggested that entrepreneurial knowledge moderate the relationship between the three explanatory variables and the identification of sustainable opportunities. It is important to note that while authors such as Gray et al. [22] have extended the model of Patzelt and Shepherd [12] by including other variables such as institutional factors, incidents and social embeddedness, the original model is still not empirically tested. There have not yet been empirical tests on whether the available model can or cannot predict the recognition of sustainable opportunities; empirical testing of the proposed concepts is needed before we can add other variables. By first testing the model in this study, it will be clear which of the factors proposed explain how sustainable opportunities are identified. Later, follow-up studies can add other relevant variables that may influence sustainable opportunity identification. Therefore, as a starting point to test sustainable opportunity identification concepts, we chose the model of Patzelt and Shepherd [12] as a well-received newly developed, yet untested, model [22] , focused on the identification of sustainable opportunities.
Hypotheses
Knowledge of the Natural/Social Environment
Awareness of sustainability is an important driver for sustainable innovation [28] . Similarly, Patzelt and Shepherd [12] argue that awareness or knowledge of the natural environment (e.g., earth, biodiversity, ecosystems, overfishing; sources of soil, air and water pollution) and social knowledge (e.g., culture, health and life expectancy) influences the identification of sustainable opportunities. Therefore, education for sustainable development appears to be especially valuable for nascent entrepreneurs because enhancing their knowledge about sustainable entrepreneurship may have an effect on their ability to identify sustainable business opportunities [23] . This is confirmed by a study by Rodgers [35] , who in a study of three UK-based SMEs, found that some entrepreneurs started sustainable enterprises after increasing their knowledge through "green" education. In particular, one owner-manager increased her knowledge of the natural environment by spending two full years conducting her own research into sustainable building before launching her firm. Similarly, knowledge of social difficulties and problems in a community can be a source for the identification of sustainable opportunities [65] . Thus, it is hypothesized that:
The entrepreneurs' knowledge of the natural/social environment is positively associated with the identification of sustainable opportunities.
Perception of Threat to the Natural/Social Environment
Natural resource degradation, pollution, and loss of biodiversity increase vulnerability and reduce the well-being of people and animals [66] . When individuals perceive that their physical and psychological well-being is threatened, they direct their attention towards sustaining the natural/social environment. Threats cause individuals to take a defensive posture [67] . Thus, it is proposed that:
The entrepreneurs' perception of threat to their natural/social environment is positively associated with the identification of sustainable opportunities.
Altruism Towards Others
Altruism is understood as an individual's motivation to enhance the welfare of other people without conscious regard of one's self-interest [68, 69] . Altruistic individuals are generally more generous, helping, and kind than others. The feelings of empathy and sympathy for other people make up altruistic motivations that aim to improve the welfare of the individuals in need. For example, people who empathize with the poor in society may experience their grief; consequently motivating empathetic individuals to find sustainable opportunities that improve poor people's situation. Similarly, individuals who sympathize with the poor will understand their sorrows and will be motivated to help them by attending to opportunities that change their situation. Similarly, individuals who experience empathy and sympathy for animals can identify opportunities that may improve the environmental condition in which the species live. These situations trigger the identification of sustainable opportunities, especially with a focus on the social aspect of these opportunities [12] . This leads to the following hypothesis:
The entrepreneurs' altruism towards others is positively associated with the identification of sustainable opportunities.
Entrepreneurial Knowledge
As already stated, entrepreneurial knowledge plays a major role in the identification of sustainable opportunities. Identifying opportunities to sustain the natural/social environment requires individuals to associate their knowledge of the environment with their prior entrepreneurial experience (i.e., knowledge of the markets, ways to serve the markets, and dealing with customer's problems). Therefore, entrepreneurial knowledge moderates the extent to which knowledge of the natural/social environment contributes to the identification of sustainable opportunities [12] .
When an individual perceives a threat, he or she tends to seek opportunities to escape from it. For example, an individual living in a city where car emissions and pollution threaten his or her health and that of others will be more likely to seek opportunities to escape that threat and improve air quality. Using his or her knowledge of the local car market (knowledge of markets) and ways to serve the markets, that individual may identify an opportunity to open a "green car" market, thereby solving customers' problems [12] . It is therefore expected that entrepreneurial knowledge moderates the extent to which perception of threats to the natural/social environment contributes to the identification of sustainable opportunities.
Entrepreneurial knowledge enhances the identification of sustainable opportunities amongst entrepreneurs with altruism. This is because knowledge of the markets will direct the mind of altruistically motivated entrepreneurs towards entrepreneurial activities that develop economic, environmental and social value [12] . It is therefore hypothesized that: ‚ H4a: Entrepreneurial knowledge has a positive moderating effect on the association of entrepreneurs' knowledge of the natural/social environment with the identification of sustainable opportunities.
‚ H4b: Entrepreneurial knowledge has a positive moderating effect on the association of the entrepreneurs' perception of threats to the natural/social environment with the identification of sustainable opportunities.
‚ H4c: Entrepreneurial knowledge has a positive moderating effect on the association of entrepreneurs' altruism towards others with the identification of sustainable opportunities.
Methodology
Study Context: Zambia
The empirical study is conducted in the Zambian mining industry. The country is appropriate for this study because of its dependency on the mining industry which contributes significantly to pollution, and thus gives a direct and well-known environmental threat, even though this sector is also known to be active in addressing environmental and social concerns. The findings can be applied to other industries as well as to other developing countries with mining industries (minerals, gas and oil) like Angola, Botswana, Libya and Nigeria. The research is also important for SMEs in developing countries who sell goods and products to the large multinational firms (mining included) because failure to meet the environmental and social aspects can lead to loss of contracts from large firms who take environmental measures [70] . The mining and processing of copper is the largest industry in Zambia, representing 70% of export earnings in 2011 [71] . The mining industry attracts a large number of contractors and suppliers of goods and services. The major mining companies buy about US$2 billion of goods and services from Zambian businesses annually. In 2012, the major mining companies invested US$70 million in 200 community programs around the mine sites. The mining companies do also run schools, health care centers and hospitals [71] . This study's focus on sustainable entrepreneurship in a developing country provides an excellent setting to test sustainable entrepreneurship theories. For the definition of developing countries see Appendix 2 [72] . Developing countries have different characteristics compared to developed countries, as they are for instance characterized by rapid structural changes in socio-economic institutions [73] . The environmental, social and governance risk faced by developing countries varies from country to country. For example, in emerging countries like Brazil, deforestation and interaction with indigenous people are a major concern. In China, depletion of water resources and air pollution are more critical concerns [74, 75] . In Africa, environmental and social challenges include environmental degradation, natural resource depletion, poverty, disease, poor infrastructure, unemployment, and overfishing [76] . Moreover, most of the vehicles imported are second hand, this leads to increased emission of gas, and deteriorating air quality linked to industrial emissions [77] .
In Zambia key environmental issues include: drought, floods, extreme heat, and shortage of raw materials. Particularly, sulphur dioxide on the Copperbelt province is a well-known problem due to smelting of copper and roasting of cobalt, hence acceptable air pollution limits are often exceeded. These risks may eventually impact agriculture and food security, natural resources, world life, forestry, human health, water supply and energy [78] . In 1992, Zambia Environmental Management Agency (ZEMA), a regulatory body was established to promote sustainable development, environmental management, conservation, protection, sustainable management and use of resources.
Sample and Data Collection
The sample for the study was selected from databases of the four major mining companies in Zambia-these are Kansanshi Mine, Konkola Copper Mines, Lumwana Mine and Mopani Copper Mines. We selected SMEs that operate in the trading and service sectors and are registered as suppliers and contractors of the four major mining firms. The nature of goods supplied is divided into three categories, namely (1) durable or manufactured products, such as electrical appliances, industrial cleaning machines, pipes, valves, motors, protective clothing, timber; (2) consumables, like electrodes, paints, cleaning materials; and (3) services, like repair and maintenance of plants, buildings and equipment, security and consultancy. Suppliers and contractors in the mining sector were considered suitable for this study because the sector is known to be active in environmental and social concerns. The selection of firms was based on firm size-we selected firms with numbers of employees ranging from 10 to 250. The database of firms in the construction sector had about 1200 firms that met these conditions. We first randomly selected 350 firms for our study. When we tried to contact them, we experienced difficulties as some telephone numbers were not going through, others had closed or changed location. Apparently the database was not updated for a long time. Therefore, for the subsequent field work, convenience sampling was used based on whether we could access the firms. As an example, during field work, when we visited a premise of one of the 350 randomly selected firms, and found a different company from the list, we also surveyed that firm. Respondents also helped us by referring us to other firms. Through this sampling process, questionnaires were administered to 320 SMEs. We assured geographical representation of the sample by selecting firms located in different towns. Previous studies have encountered similar difficulties in collecting data in developing countries, and therefore Kriauciunas et al. [79] recommend that the sampling frame and the survey administration techniques need to be context-specific. Hence, also face-to-face questioning, emailing and dropping off questionnaires and picking up were used. This combination of methods resulted in 230 responses, but only 220 respondents completed all questions in our survey, resulting in a 68.8% response rate. The questionnaires were conducted with owner-managers or managing directors for firms where the owner-managers were not available. The sample was composed of 185 males (84.1%) and 35 females (15.9%).
Measures
As a pre-study, we conducted 12 expert interviews with business associations, consultants, regulatory bodies and entrepreneurs. The purpose of interviewing these individuals was to (1) assess what other variables could be added to the Patzelt and Shepherd [12] model; (2) assess whether sustainability was a relevant issue in Zambia; and (3) identify important sustainable entrepreneurship variables. The subsequently developed questionnaire was pre-tested prior to data collection with four subject experts from academia and two experienced entrepreneurs. The pre-test was to check if the questions were clear. We experienced that six pre-test interviews were sufficient as only minor changes were made to the initial questions. Based on the pre-test, three items on the altruism scale were modified to the context under study. For example, "I have helped push a stranger's car out of the snow" is not applicable in the Zambian context and was adjusted to "I have helped push a stranger's car". The other measurement scales did not require adaptation because the concepts were clear, readable and understandable. Details of all measurement scales and scale validation are provided in Table 1 . 
Dependent Variable
The study includes one dependent variable: Opportunity identification. Opportunity identification was measured in terms of the number of sustainable opportunities perceived by respondents and was adapted from [59] . In the original model by [59] , respondents were asked: "How many opportunities for creating or purchasing a business have you identified in the last five years?" We adapted and modified this question by asking respondents: "How many opportunities for making your business more sustainable and/or starting a sustainable businesses have you identified within the last five years?" Respondents were asked to indicate the category that fits the number of opportunities they identified from the following eight categories (0, 1, 2, 3, 4, 5, 6-10, and more than 10 opportunities). Respondents who identified zero opportunities were allocated a score of "1", a score of "2" for those who identified one opportunity, "3" for two opportunities, "4" for three opportunities, "5" for four opportunities, "6" for five opportunities, "7" for six to 10 opportunities, and "8" for more than 10 opportunities (see [59] ). In our sample three respondents (1.4%) identified zero sustainable opportunities, five (2.3%) one opportunity, nine (4.1%) two opportunities; 26 (11.8%) three opportunities; 31 (14.1%) four opportunities; 47 (21.4%) five opportunities; 82 (37.2%) six to 10 opportunities; 17 (7.7%) identified more than 10 opportunities. Overall, 98.6% of the respondents identified at least one opportunity. The eight opportunity identification categories were collapsed into two categories: low opportunity identification (identifying less than six opportunities) and high opportunity identification (identifying at least six opportunities), because some categories were infrequently selected and also to improve estimation [59, 80] . As a result, 52.2% were in the low opportunity category and 44.8% in the high category. The mean on this collapsed variable is 44.8% which gives an overall indication of low sustainable opportunity identification (see Table 2 ).
To check whether respondents understood the meaning of sustainable opportunity, we asked them to give examples of sustainable opportunities they had identified. For example, some respondents indicated that they started to use high pressure cleaning machines which avoids using chemicals to clean heavy duty cleaning machines. Other examples include opportunities related to energy saving, water service, and recycling. Examples of social opportunities include care for the employees by providing safe working environment for employees, paying funeral grants, providing transport to mourners in their community, buying fuel for police vehicles in their communities, and paying medical bills for their employees. Thus, they saw opportunities to strengthen their business alongside providing social support. Examples of society based sustainable opportunities include sponsoring community based projects, sports, traditional ceremonies, building community schools for the underprivileged, support orphanages, digging wells for safe drinking water, repairing roads, providing industrial attachments, and creating HIV awareness. 
Independent Variables
Three independent variables were measured. Knowledge of the natural/social environment was measured on a six item scale based on the work by [12] . Three items relate to the knowledge of the natural environment and the other three relate to the knowledge of the social environment (see Table 1 ). All six items were measured on a 5-point scale Likert scale ranging from 1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; and 5 = Strongly agree.
Perception of threat to the natural/social environment was measured using a 12 item scale adopted from Schultz [81] . Respondents were asked to rate each of the items from 1 (not important) to 7 (supreme importance) when answering the question: "I am concerned about the environmental problem because of consequences for:" "plants", "marine life", "birds", "animals", "me", "my life style", "my health", "my future", "people in the community", "all people", "children" and "future generations". The measure covers sustainability problems the entrepreneur is most likely to be concerned with (planet, people and life support).
Altruism towards others was measured using Rushton et al.'s [82] 20-item Self-Report Altruism (SRA) scale. Respondents were to rate the frequency with which they have engaged in each of the 20 altruistic acts by ticking one of the following "Never", "Once", "More than once", "Often" or "Very often". Respondents who reported "Never" were allocated a score of 1, "Once" 2, "More than once" 3, "Often" 4 and "Very often" a score of 5. This measure reflects the altruistic behavior of entrepreneurs as confirmed by experts in our study settings.
Moderating Variable
Prior entrepreneurial knowledge, was operationalized using three items from Tang and Murphy [83] . These items include "I know how to serve the markets"; "I am familiar with customers problems" and "I have rich knowledge about markets". All items were measured on a 5-point Likert scale ranging from 1 = Strongly Disagree to 5 = Strongly agree. This measure captures the three dimensions of knowledge which reflects the primary reasons why the entrepreneur starts a business.
Control Variables
Control variables. The following control variables were included. Education-studies show that knowledge gained from education has a key role in the opportunity identification process [35, 61] . Education was coded "1" for respondents who reported "no post-secondary education"; "2" for "some post-secondary education"; and "3" with a "bachelor's degree or more". Age was coded in three categories: "1" young < 30 years; "2" middle-aged 31-50 years; and "3" old > 50 years. Regarding gender, female entrepreneurs were coded "0", whilst male entrepreneurs were coded "1".
Scale Validation
Exploratory factor analysis (EFA) with varimax rotation was applied for assessing the validity of the measurement scales. Table 1 shows rotated factor loadings and reliability tests for all variables. First, two factors for the knowledge of the natural/social environment scale were extracted (KMO = 0.734), the first factor comprising three items relates to knowledge of the natural environment while the second factor with three other items relates to knowledge of the social environment. The extracted factors were consistent with our expectation that were derived from Patzelt and Shepherd [12] . Second, regarding perceptions of threats to the natural/social environment, three factors were extracted from the 12 items: the first factor composed of four items relates to biospheric concerns, the second factor with four items relates to egoistic concerns and the last factor with four items relates to altruistic concerns (we label this as "social concerns" for the purpose of this research) (KMO = 0.868). Our results are consistent with those reported in [81] .
Third, for altruism towards others, after removing seven of the 20 items that were cross loading, we retained three factors that we labeled: (1) Inclination to make an effort for others; (2) Inclination to donate to charity; and (3) Inclination to helping strangers (KMO = 0.827). These factors reflect altruistic behavior an entrepreneur and an organization is most likely to engage in. The extracted factors for the altruism scale were not similar to those reported in previous studies. There are several potential explanations for the difference in the number of factors we extracted in our data set and those extracted by other researchers in previous studies, for example [84] extracted four factors of altruism which they labeled as: public (general help publicly), social (personal help privately), charity (general help privately), and support (personal help publicly). One explanation is that previous studies on the altruism construct were conducted in a Western context. Given the cultural differences between Sub-Saharan countries and Western countries [85] , it is very well possible that the dimensionality of the altruism construct differs across these contexts. For entrepreneurial knowledge, one factor was extracted (KMO = 0.712).
All items in Table 1 had factor loadings of 0.40 or higher, the acceptable threshold for samples size between 200 and 249 [86] , thereby indicating satisfactory levels of convergence and discriminant validity. The scales had sufficient reliability levels as shown by the Cronbach's alpha values in Table 1 . Most of the Cronbach's alpha variables exceed the 0.7 threshold originally suggested by Nunally [87] . For the knowledge of the natural environment and inclination to help strangers the values are slightly below this threshold, 0.692 respectively 0.682, which is acceptable when developing new scales or applying scales in a new context [87] . The KMO values were above 0.7, and the Bartlett's test was significant (p = 0.000) for each of the measurement scales, therefore our factor analysis was appropriate.
Empirical Results and Discussion
Data Analysis
The descriptive statistics and correlations for all variables are reported in Table 2 . The variance inflation factor (VIF) scores suggest that multicollinearity is not an issue in this model. Multicollinearity refers to a high degree of correlations among independent variables. This implies that the effects of the independent variables cannot be precisely estimated [86, 88] . In this case, all VIF values are below the critical value of 10 and most correlations in Table 2 are insignificant and/or of a low magnitude. This implies that the estimated effects in the logistic regression models, see Table 3 , are unbiased by high correlations between independent variables. The dependent variable measured the number of sustainable opportunities identified in eight categories which were collapsed into two categories (low opportunity identification and high opportunity identification), which gives a dichotomous dependent variable. Linear regression becomes inappropriate for categorical dependent variables because it relies on the assumption of normality of residuals [89, 90] . Consequently, hierarchical logistic regression analysis was used to test the hypotheses H1-H4c. Four models were estimated. The first model included control variables only. The second model incorporated all independent variables for testing hypotheses H1, H2, and H3. Model 3 included the relevant interaction terms, for assessing significance of the moderating effects of entrepreneurial knowledge (for testing H4a, H4b and H4c). As an example, to assess whether the relationship between knowledge of the natural environment and sustainable opportunities is moderated by entrepreneurial knowledge, we built the interaction term (Knowledge of the Natural Environment * Entrepreneurial Knowledge). Interaction terms were centered to mitigate the problems of multicollinearity in moderated regression models and to facilitate interpretations [90, 91] . Model 4 incorporated the direct effects of entrepreneurial knowledge. The summary of the logistic regression results is shown in Table 3 . We checked whether an ordinal regression model using three categories for the dependent variable could be used (low: 0-3 opportunities; medium: 4-5 opportunities; high: >5 opportunities). This, however, led to unbalanced categories, and as a result 66.5% of the cells are empty when using this model, implying the obtained model is likely to be unstable. The results of this ordinal regression showed similar results as the logistic regression, implying that the dichotomization of the dependent variable did not influence our findings. Table 3 . Logistics regression analysis summary assessing significance of moderating effects of prior entrepreneurial knowledge on the identification of sustainable opportunities. Note: * p < 0.10; ** p < 0.05; *** p < 0.001. N = 220. We applied logistic regression analysis with the dichotomous opportunity identification variable (low/high) as dependent. Interaction terms were centered to mitigate the problems of multicollinearity in moderated regression models and to facilitate interpretations.
Variable
Hypotheses Tests
Model 1, in which only control variables were considered was insignificant (χ 2 = 1.552, df = 4, N = 221, p > 0.1), and the influence of all three control variables was also insignificant. Thus, age, gender and education do no predict the identification of sustainable opportunities. Model 2, which incorporated independent variables for testing the direct effects as in H1, H2, and H2 is significant (χ 2 = 27.949, df = 11, N = 221, p < 0.05). Of the eight variables introduced in Model 2, only one is significant in the expected direction, namely inclination to donate to charity (β = 0.438; p < 0.05), and so hypothesis H3 is partly supported. The remaining variables did not demonstrate any significant influence on the identification of sustainable opportunities or had a negative effect, which is the case for egoistic concerns. Hence H1 and H2 were not supported. Model 3 included control variables, independent effects and the interaction effects between entrepreneurial knowledge and independent variables. The model is significant (χ 2 = 39.378, df = 19, N = 221, p < 0.05). Here, only one new variable was significant, the interaction between Inclination to helping strangers and Entrepreneurial knowledge (β =´0.727; p < 0.05) although the effect is in the opposite direction than expected. Therefore, Hypotheses 4a, 4b and 4c were not supported. Finally, we incorporated the direct effects of entrepreneurial knowledge in model 4. The model is significant (χ 2 = 49.703, df = 20, N = 221, p < 0.001). The newly added variable, entrepreneurial knowledge is significant (β = 1.077; p < 0.05).
Discussion
H1 predicts that entrepreneurs' knowledge of the natural/social environment is positively related to the identification of sustainable opportunities. The regression analysis results do not support this hypothesis, as there is an insignificant relationship between sustainable opportunity identification and knowledge of the natural environment (p = 0.230) as well as knowledge of the social environment (p = 0.416). Thus, H1 is fully rejected. The insignificance of the effect of knowledge of the natural/social environment is not consistent with the suggestions from the literature. An explanation for our result might be that the entrepreneurs in our sample may not seek knowledge on sustainability issues. Future research is needed to explore under which conditions (e.g., industry, country, phase of the venture, type of entrepreneur) knowledge about the natural/social environment plays a role in identifying sustainable opportunities, as there is some evidence that this knowledge indeed is important [35] .
H2 argues that the entrepreneurs' perception of threat to the natural/social environment is positively associated with the identification of sustainable opportunities. This hypothesis is not supported as the factors related to perception of threat to the natural/social environment are almost all insignificant; "threat egoistic" is significant (p < 0.05), but the effect is in the opposite direction. This means that H2 is fully rejected, which suggests that the identification of sustainable opportunities is not influenced by the entrepreneurs' perception of threats to the natural/social environment. Follow-up studies are needed to explore why this study did not find an effect, contrary to our expectations. The lack of effect may be because many entrepreneurs are ignorant of their environmental impacts [41] . Hence, they may not be aware of the long-term impacts of social problems and environmental problems (such as ozone layer depletion, climate change, global warming). Therefore, the entrepreneurs may not pay attention to opportunities that contribute to sustaining the natural/social environment. It is also possible that high levels of threat may hinder sustainable opportunity identification because the stress experienced by entrepreneurs can lead them to inaction or to shift their attention to avoid the threat [92] . As a consequence, high levels of concerns can lead to low environmental performance [93] . Some highly concerned individuals may become subject to "environmental load"; a situation that arises when individuals are so much concerned about the environment that they believe they cannot do anything, and give up trying to act more environmentally friendly [93] , consequently making it impossible for them to identify sustainable opportunities.
In reference to H3, it was predicted that the entrepreneurs' altruism towards others is positively associated with the identification of sustainable opportunities. Inclination to donate to charity is significant (p < 0.05), while the second factor, inclination to helping strangers and the third factor, inclination to make effort for others, are insignificant. This means that H3 is partially supported, as one of the three altruism factors has a significant effect on the identification of sustainable opportunities. This result might be due to the limited size of our dataset, and thus future studies need to test this effect using larger datasets. Another explanation might be that most individuals in our dataset have fairly high scores for all altruism factors, more or less unrelated to how sustainable they exactly behave in their business practice, which is in line with Spence et al. [94] who noted that in the African culture, entrepreneurs naturally feel responsible for families, employees and people in their community.
In model 3, entrepreneurial knowledge was examined as a moderator between the three explanatory variables and the identification of sustainable opportunities. Only one of the interaction terms is significant (Inclination to Helping Strangers * Entrepreneurial Knowledge), but this effect is not in the expected direction. Thus, hypotheses H4a, H4b and H4c are all rejected. We find no support for the hypothesis that entrepreneurial knowledge moderates the relations between knowledge of the natural/social environment, perception of threats to the natural/social environment and altruism towards others on the one hand and the identification of sustainable opportunities on the other hand. This may be because of the high levels of prior experience among the entrepreneurs in our dataset given the fact that 57.5% of our respondents had prior employment experience. While prior entrepreneurial knowledge leads to the identification of more opportunities, over time with the increase of experience the entrepreneur might get entrenched with established of knowing which limits the identification of new opportunities [57] . The positive effect on identifying sustainable opportunities vanishes as business experience increases [14] .
On the other hand, the direct effect of entrepreneurial knowledge is significant in model 4, giving an indication that entrepreneurial knowledge does positively influence the identification of sustainable opportunities. This suggests that conventional prior entrepreneurial knowledge to a large extent also explains the identification of sustainable opportunities amongst entrepreneurs. This confirms that our overall study setup and results are consistent with studies from the conventional entrepreneurship literature [57, 61] that found that entrepreneurial knowledge increases the chance of identifying opportunities. Apparently, sustainable development opportunities form a normal subset of the total set of entrepreneurial opportunities.
Conclusions
This study set out to examine the factors positively influencing the identification of sustainable opportunities as well as to empirically test the model of Patzelt and Shepherd [12] concerning the identification of sustainable opportunities in a context where sustainability issues are quite pressing, namely the mining industry in Zambia. We focused on three explanatory factors: knowledge of the natural/social environment, perception of threat to the natural/social environment and altruism towards others, while entrepreneurial knowledge was a moderator.
Our research makes two main contributions to the domain of sustainable entrepreneurship. First, these results advance understanding how certain individuals, more than others, identify sustainable opportunities. Our empirical study reveals that altruism towards others can positively influence the identification of sustainable opportunities. Contrary to our expectations, knowledge of the natural/social environment and perception of threat to the natural/social environment do not lead to the identification of sustainable opportunities while entrepreneurial knowledge does not moderate the relationship between the three explanatory variables and the identification of sustainable opportunities. However, the direct effect of entrepreneurial knowledge on sustainable opportunity identification is significant and positive. Second, our study extends the conceptual work of Patzelt and Shepherd [12] by empirically testing the factors influencing the identification of sustainable opportunities. Our study shows that the model of Patzelt and Shepherd [12] can predict the identification of sustainable opportunities, but only to a very limited extent. As our research is among the first to empirically test the model of Patzelt and Shepherd [12] , there is still much work to do to explore the validity and predictive power of this model. Future studies need to test whether this model has more predictive power in different settings, to explore to what extent the lack of support is due to this study's context, the Zambian mining sector. Is the rejection of hypotheses H1, H2, H4a, H4b and H4c an indication that Western perspectives do not fully apply to the non-Western context? Or is the predictive power of the model in general limited, also in Western settings? Rejection of the hypotheses might be because theories derived from the Western context may not be fully applicable to developing countries because of differences in culture and economic circumstances. For instance, the effect of altruism might be different in more individualistic versus more communal societies. Hence, there is a need to consider the applicability of theories and assumptions to different contexts. There might therefore be a need to revise the model of Patzelt and Shepherd [12] by incorporating contextual variables, such as culture and economic circumstances. Follow-up studies can consider a multi-case study approach to explore why and when entrepreneurs do identify more sustainable opportunities than others; this might enable researchers to build a theory more in line with the developing country setting.
Moreover, future studies need to explore whether the model of Patzelt and Shepherd [12] needs to be extended by incorporating other variables known to influence the recognition of opportunities, such as social networks, prior business ownership, alertness and prior work experience. The inclusion of other variables will provide additional insights that will enable future researchers to extend our understanding of sustainable opportunity identification.
A limitation of our study is that we could not differentiate between types of opportunities. Future studies could focus on the type of sustainable opportunities identified (see [89] ). Furthermore, we could not separate the number of sustainable opportunities identified for making an existing business more sustainable from the number of opportunities identified for starting a new sustainable business. Future researchers can explore these two lines of enquiry. Furthermore, a longitudinal study could be carried out to investigate the number of opportunities pursued or actualized.
This study has implications for practice and policy linked to sustainable entrepreneurship. As we found an effect of entrepreneurial knowledge, business associations, government, mining firms, and academic institutions should offer education and training to entrepreneurs, as this also helps them to identify more sustainable opportunities. Such general entrepreneurship training seems to have a larger effect on identifying sustainable opportunities than (only) addressing environmental and social concerns. Still, we would advice not to neglect training in environmental and social issues, as this might impact the action-orientation of entrepreneurs and impact whether they actually follow-up on the opportunities identified.
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